On the basis of newly collected specimens, 35 taxa of aquatic Oligochaeta are listed from Lake Biwa, central Japan , with synonymy lists and some taxonomic remarks. The list covers all the species previously recorded from the lake , and is composed of one lumbriculid, 19 naidids, 14 tubificids and one biwadrilid . Among them, Vejdovskyella (V .) simplex, Teneridrilus mastix and Aulodrilus limnobius are new to Japan . In addition to them, Uncinais uncinata, Specaria josinae , Ophidonais serpentina, Branchiodrilus hortensis and Aulodrilus japonicus are newly recorded from Lake Biwa . The present list covers 58% of Japanese oligochaete species so far reported.
Introduction
Lake Biwa, located in central part of Honshu, is the largest lake in Japan, composed of a shallow eutrophic south basin and a deep meso-or oligotrophic north basin. This is an ancient lake, and known to have 43 endemic organisms (NISHINO, 1993) . Although it has repeatedly been pointed out that Oligochaeta is one of the most abundant zoobenthos in Lake Biwa , especially at the profundal zone (MIYADI, 1932; MORI, 1967, 1968; MORI, 1970 MORI, , 1971 MORI, , 1972 MORI, , 1976 MORI, , 1978 , the species composition has been left unclear because of scanty taxonomic studies . MORI and MIURA (1970, 1980, 1990) respectively listed 5, 8 and 13 oligochaete species living in Lake Biwa. However, since their lists were devoid of any accounts, figures or citations, their reliability is unclear and they are no longer consulted for further studies. To elucidate the faunal characteristic of Lake Biwa oligochaetes , we need to do an intensive faunal survey in the lake and to scrutinize the species so far recorded.
As a part of the faunal survey of zoobenthos in Lake Biwa conducted by one of the authors (MN) and her colleagues from 1986, we give herein a list of 35 oligochaete taxa including all the species hitherto recorded in the lake, along with some taxonomic remarks . However, since we still have many unidentified specimens , this list is by no means a complete one . The distribution within the lake and the ecological niche of each species will be reported in the following paper.
2. A short history of the taxonomic study of Oligochaeta in Lake Biwa STEPHENSON (1917) first studied Lake Biwa oligochaetes taxonomically based on ANNANDALE'S sample collected in 1915 (cf . ANNANDALE, 1922 ( CHEN, 1940) and Branchiura sowerbyi BEDDARD (CHEN, 1940; YAMAGUCHI, 1949 YAMAGUCHI, , 1953 (YAMAGUCHI, 1964; MIURA, 1970, 1980; OHTAKA, 1985a The prostomium of this species is inconspicuous, and the mouth is pursed in a fixed state.
In Japan, this species is actually widespread (OHTAKA, unpubl.) although it has been recorded only from Lake Ozenuma (OHTAKA et al., 1987) and L. Biwa in the literature. 1918, p. 206, Fig. 321 (Otsu, Shiga Pref.) . KONDO, 1936, p. 383 , Pl. 23, Fig. 3 (Osaka) . YAMAGUCHI, 1953, p. 283 (Hokkaido; Lake Biwa); 1965 , p.538, Fig. 164. 1-5. OHTAKA, 1993 284, Fig.4 (Sapporo) ; 1965, p. 538, Fig.166. 1-4 .
OHTAKA, 1993, p. 28 (Lake Biwa).
Pristina capiliseta KONDO, 1936, p. 388, P1. 24, Fig. 19 (Osaka) .
Pristina nasalis KONDO, 1936, p. 388, Pl. 24, Fig. 20 (Osaka) . KONDO (1936) (Japanese name: Itomimizu-zoku) Tubifex sp. (Fig.3) Tubifex Sp. OHTAKA, 1993, p. 28 (Lake Biwa).
Dorsal hair chaetae finely hispid, 1-3 per bundle anteriorly, 0-1 posteriorly. Dorsal pecrinates with club-shaped distinct intermediate teeth, 2-4 per bundle anteriorly; the distal pectination varying considerably ( Fig.3A-E) . Ventral chaetae 2-4 per bundle anteriorly, 2 per bundle posteriorly, the upper teeth longer than the lower ones and sometimes bearing a single short spine between distal teeth (Fig.3F) . Vasa deferentia long and winding, the proximal part narrower than the distal part which enters the tubular atrium almost apically (Fig.3G ). Penis sheath thin and tub-shaped (Fig.3H ). According to ecological studies by NARITA (1990) and TAKADA et al. (1992) , this species breeds during cold season but aestivates in deeper sediments during summer.
Rhyacodrilus sp. (Fig. 4D-F) Rhyacodrilus sp. 2. OHTAKA, 1993, p. 39 (Lake Biwa). This species, briefly described by OHTAKA (1993) is clearly distinguished from above species. That is, the hair chaetae are shorter (Fig.   5 ), the lateral teeth of dorsal pectinate chaetae are shorter and not parallel, the intermediate teeth between them are fewer and shorter than those in above species (Fig. 4D) . Further, the mass of gland cells around male pores found in R. hiemalis are wholly absent (Fig. 4F) . As in R.
hiemalis, the ventral chaetae have intermediate teeth (Fig. 4E ). This species occurs at the littoral of the lake, and inhabits sandy or gravel bottoms in contrast to the previous species found in muddy bottoms. Fig.327 (Otsu, Shiga Pref.) . CHEN, 1940, p. 90, Fig. 27 (China) . YAMAGUCHI, 1949, p. 133 (14 localities in Japan); 1953, p. 296 (15 localities in Japan); 1965 , p. 541, Fig. 180. 1-3 OHTAKA, 1993 .
Kawamuria japonica STEPHENSON, 1917, p. 89, Fig-105 (Lake Biwa 
Discussion
In so far as oligochaetes determined at a specific level are concerned, 50 species have hitherto been recorded from Japanese freshwaters (Table  2: after YAMAGUCHI, 1954; BRINKHURST, 1971; OHTAKA, 1985a OHTAKA, , 1985b OHTAKA, , 1992 OHTAKA, , 1993 OHTAKA, , 1994 OHTAKA, , 1995 OHTAKA et al., 1987; OHTAKA and IWAKUMA, 1993; present study Table 2) .
The present list of Lake Biwa oligochaetes is made up primarily of widely distributed species (Table  2) , but also includes several species HURST et al., 1990) . The present finding of this species from Lake Biwa corroborates the distribution.
3) Japanese species: Biwadrilus bathybates representing the monotypic family Biwadrilidae is potentially endemic to Japan. Rhyacodrilus hiemalis has been recorded from some central Japanese lakes including Lake Biwa, and may also be endemic to Japan. 4) Species endemic to Lake Biwa: Embolocephalus yamaguchii (Tubificidae) has hitherto been reported only from Lake Biwa, being potentially endemic to this lake. , An infraspecific variant form of Branchiura sowebyi, which is devoid of gill filaments and was previously described as Kawamuria japonica can be regarded as a form endemic to Lake Biwa, while the typical form with gill filaments is cosmopolitan. The endemicity of oligochaete fauna is lower in Lake Biwa than in some other ancient lakes, for example, the Rus- Yunoko, central Japan, respectively (OHTAKA et. al., 1987; OHTAKA and IWAKUMA, 1993) . The number of taxa in these two lakes is fewer than in Lake Biwa (35), and all the components are also recorded from Lake Biwa except for enchytraeids and haplotaxids being recorded from L.
Ozenuma and L. Yunoko, respectively. The rich oligochaete fauna in Lake Biwa is probably mainly due to the high diversity in bottom environments reflected from the large and complicated basin (NISHINO, 1987) .
The composition of profundal oligochaetes in Lake Biwa resembles that of the two central Japanese lakes cited above as well as L. Akan (ITO and UNO, 1980) , northern Japan, in that Tubifex tubifex or its relatives predominates, followed by some Limnodrilus species (mainly L.
hoffmeisteri) and some Aulodrilus species often occur. Such a situation is also encountered in many European lakes (BRINKHURST , 1964) , although the latter often include some other tubificids, for example, Potamothrix hammoniensis and Spirosperma ferox which are not distributed in Japan.
As already mentioned, we still have many unidentified specimens collected from Lake Biwa, and the present list is far from a complete one.
Further study is needed to estimate exactly the faunal characteristics of Lake Biwa.
(Branchiura sowerbyi). Quart. J. Microsc. Sci., 33: 325-341.
